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-· u::,I :::, rFertilizing Small Grain Soils on many South Dakota farms have been de­pleted by continuous cropping to such an extent that 
low soil fertility limits small grain yields even more 
than a lack of available soil moisture. 
It is a common sight throughout the state each 
spring to see nitrogen deficient, pale yellowish -green 
stunted small grain fields, such as the one depicted 
in the picture below (left). T his field could just 
as well look like the picture at the right, which 
shows a typical response to a nitrogen application. 
However, in many cases, a mixtu re of nitrogen 
and phosphorus, or phosphorus alone, may be re­
quired, rather th~~ just nitrogen. In this particular 
instance, the feruhzed oats yielded 78 bushels, the 
unfertilized oats 42 bushels per acre. Th is is an in­
crease of 36 bushels per acre or a return of $3.00 for 
each fertilizer dollar invested for an application of 
40 pounds nitrogen, 20 pounds phosphate per acre. 
South Dakota research results indicat e that 50 
pounds of nitrogen and 20 pou nds of phosp hate are 
removed from the soil by a 6().bushel oat crop. Forty 
bushels of barley removed 47 pounds of nitrogen and 
20 pounds of phosphate, while a 20 bushel wheat 
crop removed 35 pounds of nitrog en and 15 pounds 
of phosphate . These figures represent the actua l 
Hy E. J. Williamson and Lloyd E. Davis, Extrn~iun soil s1>c:ciali~h; 
and Pau!Canon ,assoc iatcp rofcssor of agronomy. 
The p al e, ye llowish green small grain in this field is 
a good indicatio n of a serious nit rogen d eficiency. 
I 
pounds of nitrogen and phosp horus that can be found 
in the grain and straw. 
It is evident today that many South Dakota soils 
are no longer able to supply these required nutrients 
for optimum yields under their present status of fer­
tility. Consequently, additional nutr ients are requ ired 
for optimum small grai n yields. 
Plants are unab le to uti lize 100°/4 of the nutri­
ents applied the first year. In genera l, 6()0/4of the ni­
trogen and 30% of the phosphorus applied is used 
by the plants with the balance carried over for 
s~bsequent crops. T h us, to fertilize for optimum 
yields of small wain, y~u should keep in mind this 
nutrient utilization efficiency. 
PLACEMENT OF FERTILIZER FOR SMALL GRAIN 
Fertilizer for small grain may be applied in sev­
eral different ways : (1) app lying with a grain dri ll 
attachment, (2) broadcasting on the surface pr ior 
The dark green strip down th roug h this field has been 
fertilized with nitrogen. This is a typica l response. 
________ 
Table I. Effect of T ime of Fertilizer Application figure 1, which showS the yield effect on oats grown 
on Yield of Oats, 1959 in Minnehaha County. Figure 2 shows the effect on 
Yitld of oats, Bu./A yield of wheat grown in Perkins, Hardi ng, and 
O.:ud McCook Corson Counties. 
county county 
Time of fertilizer 
application• sX:~:~ T he dri ll attachment places the fertilizer close to ~~:t1:~~g 
No fertilizer applied  31.3 21.0 
Applied at planting on surface 
and not worked in ...______ 47.7 29.4 
2 weeks after planting 41.9 33.7 
4 weeks after planting 43.l 26.6 
6weeksafterplanting 32.9 29.1 
8 weeks after planting .. 33.7 28.2 
10 weeks after planting 34.0 27.9 
•40pounJsofnitrogcnanJ JOpound s of P,O,applicdpcracrc. 
to planting followed by plowing, light disking, or 
harrowing, (3) topdressing on the surface after 
planting or after grain is up. 
The grain drill attachment is the most effective 
method for applying fertilizer for small grain, espe­
cially phosphorus deficient soils and on salty and cal­
careous soils. The advantage of the grain drill attach­
ment compared to broadcasting is illustrated in 
the seed so chat it is immediately available to plant 
roots. It also eliminates nitrogen deficiencies resulting 
from cool and early wet spring conditions. Germi­
nat ion is not damaged by applying fertilizer with 
the seed, provided recommended rates of fertilizer 
are used. Up to 30 pounds of nitrogen per acre may 
be applied by drill attachment, even in a relatively 
dry soil seed zone. This appl ies to most nitrogen fer­
tilizer and mixed fertilizers. However, urea (nitro­
gen) should not be applied with a drill attachment 
due to its biuret content which may damage germin­
ation. To safely use urea, it should be broadcast and 
incorporated with the soil. 
Broadcasting methods are not as efficicent as 
placement near the seed due to the fertilizer being 
spread through a larger soil volume, thereby diluting 
the ferti lizer with soil and increasing the amount of 
phosphorus fixation. If possible, when broadcasting, 
Figure I. EFFECT OF FERTILIZER 
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PLACEMENT ON YIELD OATS 
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SPRING WHEAT YIELDS AS REFLECTED BY FERTILIZER 
PLACEMENT AND SOIL MOISTURE (Fallow) 
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Tab le 2. General Recommended Ferti lizer Rates and Methods of Use for Small Grain 
Rccommendedlbs.pcrac rc 
Crop* So"l-managncntcond""ononan:a N P,O, K,O Spcdalsuggcs1ions 
On Summ er Fa llow 
Wheat On legumcd or manured fallow and on 
welldrainedsoilshighinorganicmattcr 
Durum where follow was started early and kept 
freeofweedsorwhcrelo<lginghasbcen 
Barley a problem 
Oats 
Rye 
O nNonfa llow 
West River: Arc:is A, Bl, 83, B4 
EastRiver· R2 
Cl,C2,C3 
DI 
D2,D3,D4 
E 
0-40 
0-40 
20-40 0-40 
20-40 15-40 
30-40 15-40 
30-50 20-50 
30-40 20-50 
30-60 20-50 
Adjust phosphate rates to soil test 
level 
Lb,. P,0,/A. H M L 
0 15-20 20-40 
For fall seeded 
nitrogen can be 
sprmg. 
•Rccommcntlations refer to all small grain crops 
the fertilizer should be worked into the soil or 
plowed under. Topdressing after planting should be 
considered only when favorable moisture conditions 
prevail, and preferably no later than the third week 
after emergence . Results of topdressing experiments 
are presented in table 1. 
ADJUST RATES TO STORED SOIL MOISTURE 
On non-fallowed soils, the amount of available 
stored soil moisture at seeding time should serve as 
a guide for the amount of nitrogen to apply. Exper­
ience in North Dakota has shown that farmers can 
improve their chances for a good return from nitro­
gen fertilizer by estimating stored soil moisture and 
adjusting rare, of nitrogen applications accordingly . 
This fact sheet is intended as a gu ide for planning 
you r fertilizer needs for smal l grains. Thirteen soil 
areas are shown on the map. Each area has certain 
general fertilizer requirements, but these va ry widely 
within many of the areas because of soil and climatic 
conditions. Therefore, these fertilizer recommenda­
tions should only serve as a gui d e for your area. Soil 
tes ts are the most practical me thod of determining 
your exac t ferti lizer needs and obtaining specific rec­
ommend?tions. Ask your your County Extension Agent 
for soil samp ling informa t ion . 
Soil moisture efficiency studies are presently un­
derway in South Dakota, but are not of sufficient 
duration for predicting recommendations. However, 
when medium and fine textured soils are wetted to 
a depth of only 12 to 18 inches or 24 inches for sandy 
soils, recommended rates of nitrogen should be re­
duced to one half. Soils wetted to greater depths 
should receive recommended rates of nitrogen ferti­
lizer. 1t is best not to reduce the phosphate recom­
mendations. Potash treatments for small grains have 
very seldom resulted in yield increases in the state. 
In general, present research indicates that small 
grains respond best to a fertilizer containing both 
nitrogen and phosphorus on most of the soils of 
Eastern South Dakota and on non-fallowed soils in 
the Western part of the State. On summer fallowed 
soils, only phosphate should be used. 
